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1 PURPOSE 

Thls procedure descnbes the normal calibrauon and mnor mamtenance operat~ons steps requred 
dunng operabon of the Consolidated Water Treatment Facility (CWTF) 

2 SCOPE 

Thls procedure applies to all Envlronmental Operauons Management employees and subcontractors 

Thls procedure addresses - Instrument calibrauon 
- Quartz tube cleaning 

3 OVERVIEW 

Thls procedure contruns instruaons for routtne mntenance whch is requred dunng operauon of the 
CWTF Non-routtne mntenance is performed in accordance wth instruct~ons in 

- The vendor mamtenance manuals 
- RMRS mntenance requirements 

The CWTF consists of a groundwater recovery and storage system, a chemcal 
precipitabon/mcrofiltrabon (CPh4F) system, an ultrawolethydrogen peroxlde (UV /H202 )  oxldauon 
system, a granular acuvated carbon (GAC) column, a four column ion exchange (IX) system wth wts 
for acid and caust~c regenerauon of resin, a spent regenerant neutralizahon system, and a treated 
effluent storage and drscharge system System equlpment and valve lists are found in 
4-149-ENV-OPS-FO 3 1, Appendces 3 and 4 

4 LIMITATIONS AND PRECAUTIONS 

- The calibrabon instruct~ons in thls procedure shall be performed on a routme basis, as 
detemned by the CWTF Responsible Manager, to ensure adbquate treatment of the 
groundwater/surface water before drscharge to the South Interceptor Ditch 

- The cleamng of the quartz tubes may expose the operator to untreated, contarmnated water and 
orgaxuc vapors LockouVTagout of the W/H202 system and followng procedures wll  ensure 
that operators wll  not be exposed to electncal hazards, contamnated water, orgatllc vapors or 
ultranolet mbauon 

- Dunng orgaruc vapor morutonng procedures, If any readmg is above background all personnel 
shall stop work immedately, leave the area, prevent other personnel from entenng the area and 
not@ supemsion 
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4 LIMlTATIONS AND PRECAUTIONS (continued) 

- The W chambers must be filled wth water pnor to energizing the lamps to avoid damage to the 
lamps 

- Valves must be closed to isolate each probe to be calibrated, othenvlse pmally treated water wll 
spill from the ion exchange piping 

- The pH probe for IX-2 is not funchorung and cannot be replaced due to a dsconhnuahon by the 
manufacturer The pH for IX-2 is obmned by drawng a sample from the IX-2 effluent sample 
port (valve V-39) and teshng wth a portable pH meter Use the instrumons for the portable 
meter for calibrahon 

- Calibrahon of the pH and conduchwty probes reqwres operung the energzed IX control panel 
(UCP-3 Ion Exchange Panel) Use of the Energzed Gear checklist pnor to work, insulated tools 
and proper PPE must be used and adequate electncal safety trillrung must be taken pnor to 
perfomung thls pornon of the procedure 

5 PREREQUISITES 

5 1  PlanninP and Coordination 

CWTF Responsible Manager 
[ 11 Ensure that all personnel involved in implementmg h s  procedure have the appropnate health 

and safety trairung as speclfred in the CWTF Health and Safety Plan (HASP) 

[2] Document personnel quallfrcahons related to thls procedure in the project files in accordance 
wth 3-21000-ADM-02 01, Trairung 

[3] Ensures that personnel involved wth analyzer adjustments in IX control panel (UCP-3 Ion 
Exchange Panel) have attended Electrtcal Safety Tramng 

[4] Manages or &rects the management of Lockouflagout amwhes associated wth the quartz tube 
cleanlng 

Lead Operator/Operator 
[ 11 Calibrates the pH probe and the IX system condumwty sensors 

[2] Ensures that su&cient calibrahon standards are avadable for pH and conduchwty probes 

[3] Request a LmkouVTagout for the UV/H2@ quartz tube c l a n g  achwhes 

[4] Ensure that all sources of energy associated wth the W / H 2 0 2  urut are Locked and Tagged out 
pnor to the start of work 

[5] Ensure that influent tanks have sufficient capacity to accept water dmned from W chambers 
pnor to opemng 

[6] Cleans the quartz tubes 
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5 1  Plannine and Coordination (continued) 

Lead Operator/Operator 
Schemauc drawngs indicaung valve locauons on the ion exchange system can be found in the 
Bruner Ion Exchange Manual and in the CWTF drawng folder in the 89 1 office Operators 
should use these drawngs for venfymg valve locations 

Health and Safety Specialist 
Conduct a h l y  safety bnefing covenng operauon of t h s  procedure, as necessary 

Calibrate the appropnate meter for orgamc vapor morutonng in accordance wth 5-21000-FO 15, 
Use of Photoioruzauon Detectors (PIDs) and Flame Iomzauon Detectors 0 s )  

[7] 

[ 11 

[2] 

[3] Perform and record am morutonng for quartz tube clearung procedure 

6 INSTRUCTIONS-INSTRUMENT CALIBRATION 

The frequency of instrument calibrauon is dependent on several vanables includmg gallons of wat-r 
treated, quality of water being treated and consecuuve days of treatment Operators shall use process 
knowledge, good operaung prachces and manufacturer’s recommendauons to detemune frequency of 
calibration Since the calibrauon process involves malung adjustments in an energzed control panel, a 
sound health and safety pracuce would include limttng the number of ttmes the procedure must be 
completed Manufacturer’s recommendauon for pH probe callbraurn is monthly Condumwty sensors 
should also be calibrated monthly, per manufacturer’s recommendations 

6 1  pH Probe Calibration 

CAUTION 
Calibration of the probes is only performed when the M system is shut down This will prevent the potential 
of personal injury due to breaching a system under pressure, spilling partially treated water and causing 
damage to the M system pH probes. 

Lead Operator/Operator 
Place the IX control panel UCP-3 YO m t c h  to ON [ 11 

[2] OPEN the control panel and place one of the toggle mtches inside the UCP-3 panel in 
MANUAL - 
- IX-3 pH Controller 
- IX-4 pH Controller 

IX-2 pH Controller (See NOTE 1) 

llus allows for input for calibration without acuvattng automuc fimmons controlled by the pH 
controllers 

NOTE 1 Portable pH meters can be used to measure pH on grab samples if system pHprobes are 
not fitnctional 



CALIBRATION, OPERATION, AND MAINTENANCE 
OF MONITORING AND FLUID " D L M G  EQUIPMENT 

4-157-ENV-OPS-FO 3 9 
REVISION 1 
PAGE 7 of 13 

6 1  p H  Probe Calibration (continued) 

Lead Operator/Operator 
Perform one of the followng aaons to isolate the appropnate probe - 
- - 

[3] 
For IX-2, CLOSE V-130, IX-2 Effluent Isolabon, and V-8, Degasdier Inlet Isolabon 
For IX-3, CLOSE V-12, IX-3 Outlet Isolahon ,and V-13, IX-4 Inlet Isolation 
For IX-4, CLOSE V-131, IX-4 Effluent Isolabon, and V-94, IX-4 Effluent 

[4] Don proper PPE in accordance wth the requirements of the CWTF Health and Safety Plan 

[5] Place a bucket or slutable contamer under the probe connmon, loosen and remove the pH probe 

[6] Place the probe plug in the fitbng where the pH probe was removed 

NOTE 2 Use the following pH buflers for the corresponding probe 
For LY-2, use buflers 7 0 and 4 0 
For LY-3, use buflers 7 0 and 4 0 
For LY-4, use buflers 7 0 and 10 0 

- 
- 
- 

Place the probe in a contamer of 7 0 pH calibrabon buffer solubon, and allow the probe to 
stabilize at room temperature for approxlmately 10 mnutes 

Measure the temperature of the calibrabon buffer solubon wth a thermometer of known 
accuracy, and compare the temperature wth the temperature readmg on the pH controller in the 
Motor Control Room 

IF the temperature indxated on the pH controller does NOT match the temperature of the 
thermometer wthm plus or mnus 1' C, 
THEN adjust the controller by pressing the CALIB button unbl temp/CAL appears on the 
screen 

Press the ADJENABLE button, and use the arrow keys to enter the thermometer readmg 

A temperature of 25' C appears as 025 

Press the ACWENTER button 

The controller reverts to the pH &splay mode 

Press the TEMP button, and compare the readmg wth the temperature indated on the 
thermometer 

IF the readmg is NOT wtlun plus or mnus 1' C, 
THEN repeat Steps [7] and [8] unbl the readmgs of the thermometer and controller match to 
wthm plus or mnus 1' C 

Press the mV keypad whde the pH probe IS immersed in the 7 0 pH buffer solubon 

Venfy that the &splay reads 000 mV (-012 mV to 012 mv) 
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p H  Probe Calibration (continued) 

Lead Operator/Operator (continued) 
Press the CALIB button 

Tlus causes the STD button and the default set number to flash 

Press the ADJENABLE button, and use the arrow keys to &splay 07 0 

Press the ACWENTER button to enter the data into the controller memory 

The wt automaucally reverts to the pH &splay 

IF the rea&ng is NOT 7 0 (6 98 to 7 02), 
THEN repeat the followng Steps [12] and [14] through [la] unul the &splay is 7 0 (6 98 to 
7 02) 

Rnse the pH probe wth deiomzed water, and place the probe in a contamer wth slope 
calibrauon buffer soluuon (pH 4 0 or 10 0) 

Allow the probe to stabilize for 5 mmutes 

Press the mV keypad whle the probe is immersed in the slope calibrahon buffer soluuon 

Venfy that the &splay reads 177 (165 to 189 mV) 

Press the CALIB button m c e  

SLP flashes on the display alternately wth the default set number 

Press the ADJENABLE button, and use the arrow keys to adjust the &splay to 04 0 or 10 0 

Press the ACWENTER button to enter the data into the controller memory 

Venfy that the controller reverts to the pH &splay mode, and reads 4 00 (3 99 to 4 01) or 10 0 
(9 99 to 10 01) 

Remove the probe plug, and install the pH probe in the proper locauon 

Perform - 
- 
- 
WHEN the IX system is returned to S ~ M C ~ ,  

THEN monitor the pH probe for leaks 

Place the appropnate pH Controller toggle m t c h  inside the YO panel in AUTO and CLOSE the 
control panel 

of the followmg to restore the system to n o d  
For IX-2, OPEN valves V-130 and V-8 
For E-3, OPEN valves V-12 and V-13 
For IX-4, OPEN valves V- 13 1 and V-94 
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6 1  pH Probe Calibration (continued) 

Lead Operator/Operator (continued) 
[32] Document calibration activities on the CWTF Logbook 

6 2  Conductiwtv Sensor Calibration 

CAUTION 
Calibration of the probes is only performed when the M system is  shut down This will prevent the potential 
of personal injury due to breaching a system under pressure, spilling partially treated water and causing 
damage to the M system conductiwty probes. 

Lead Operator/Operator 
[ 11 Perform - 

- 
- 

of the followng acuons to Isolate the appropnate conductlwty sensor 
For IX-2, CLOSE V-130, IX-2 Effluent Isolatron, and V-8, Degaslfier Inlet Isolatron 
For IX-3, CLOSE V-12, IX-3 Outlet Isolatron, and V-13, IX-4 Inlet Isolahon 
For IX-4, CLOSE V-13 1, IX-4 Effluent Isolahon, and V-94, IX-4 Effluent 

[2] Don proper PPE in accordance wth the reqwrements of the CWTF Health and Safety Plan 

[3] Place a bucket or wtable contamer under the probe connection and loosen and remove the 
conductrwty sensor 

[4] Place the probe plug in the fitung where the conductrwty sensor was removed 

NOTE 1 The container needs enough conductivity solution to completely cover the electrode, and 
needs to be large enough to prevent the conductivity sensorfiom touching the sides of the 
container 

[5] Place the conductrvity sensor in a known conductlwty soluuon equal to approxlmately 10% of the 
scale 

NOTE 2 Use the following conductivity standards for the corresponding probe 
For E-2, use the 100 (I  0%) and I000 (90%) pmhodcm standards 
For E-3, use the I00 (1 PA) and I000 (90%) pmhodcm standards 
For E-4 ,  use the I O  (1 0%) and 100 (90%) pmhodcm standards 

- 
- 
- 

[6] Strr the conductrwty sensor in the soluhon to elimnate any au bubbles that may cling to the 
electrodes 

[7] Energm the IX control panel UCP-3 by placing the YO mtch to ON 

[8] OPEN the IX control panel and place the selected conductrwty sensor control m t c h  from AUTO 
to MANUAL 

[9] Adjust the offset potentiometer on the back of the controller inside the rear panel unhl the 
controller indmtes the proper display value 
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6.2 Conductivltv Sensor Calibration (continued) 

The offset potenbometer is the thxd screw from the left in a senes of four screws at the top of the 
controller just beneath the sensor wnng 

Lead Operator/Operator (continued) 
[ 101 Remove the conductivlty sensor from the solubon, and nnse thoroughly in d~st~lled water 

[ 1 11 Place the condumwty sensor in a beaker of known conductiwty soluhon equal to approxlmately 
90% of the scale 

NOTE 3 The offset and gain potentiometers are interactive 

[ 121 Adjust the gam potenhometer immediately to the nght of the offset potenhometer unbl the 
controller indmtes the proper display value 

[13] Repeat Steps [4] through [9] unhl the readmgs are stable 

[ 141 IF a stable readmg CANNOT be awned, 
THEN reset the temperature coefficient 

[A] Press the CALIB button huce 

[B] Venfy that the &splay flashes OUTPUT and TC 

[C] Press the ADJENABLE button 

The &splay stops flaslung, except for the last digt 

[ 151 Press the up or down arrow to change the flaslung digt 

[ 161 Press the < button to advance the flashing digit to the next posihon 

[ 171 Press the up or down arrow to change the flasiung dgit 

[ 181 Press the ENTER button when the display is correct 

The &splay returns to the normal mode, indmbng condumvlty value 

[ 191 Remove the probe plug, and install the conductnaty sensor in the proper locabon 

[20] Perform one of the followng acbons to restore the system to nonnal - - - 
For IX-2, OPEN V-130 and V-8 
For IX-3, OPEN V-12 and V-13 
For IX-4, OPEN V-13 1 and V-94 

[21] WEEN the IX system is returned to service, 
THEN momtor the conducbmty sensor for leaks 
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6 2  Conductivltv Sensor Calibration (continued) 

Lead Operator/Operator (continued) 
[22] Place the selected sensor w t c h  control from MANUAL to AUTO, and CLOSE the IX control 

panel 

[23] Record calibrauon acuvlhes in the CWTF Logbook 

7 INSTRUCTIONS-QUARTZ TUBE CLEANING 
Occasionally, the quartz tubes protemng the W lamps in the W chambers become fouled due to 
reamons of contanunants in the W influent water Results of the& reamons include scaling or film 
on the tubes as well as sludge productron The effect on the W tredtment system is loss of efficiency 
due to decreased avsulable energy to form the hydroxyl ra&cal necessary for the orgmc destrucuon 
process The soluhon to b s  problem is to manually clean the quartz tubes 

Lead Operator/Operator 
Connect a garden hose to one of the followng, depending on the chamber to be opened 

[A] 

[B] 

Place the dmharge end of the garden hose in the sump pit in Bmldmg 891 

OPEN V-107 or V-109 to drain the chamber to be opened 

Allow the chamber to dram completely 

Drzllmng takes approxlmately 1 112 hours 

Ensure that VOC momtonng is performed in accordance wth the CWTF HASP 

V-107, W Chamber #1 Dram 

V-109, W Chamber #2 Dram 

NOTE 1 Air monitoring results will be recorded on an RA4RS-approved veriJcation sheet or 
recorded in the CWTF logbook 

NOTE 2 A LockouVTagout must be in place before proceeding further The LockouVTagout will 
prevent any possibility of exposing an operator to electric shock or contaminated water 

[a] Don proper PPE in accordance wth the reqwrements of the Health and Safety Plan 

[7] Remove the top row of access plates, and momtor for orgmc vapors using HNu meter 

[8] Remove the mddle row of access plates and momtor for orgamc vapors using HNu meter 

[9] Remove the bottom row of plates and monitor for orgmc vapors using HNu meter 

[ 101 Spray down the quartz tubes inside the chamber using the garden hose connected to the plant 
domemc water supply 
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7 INSTRUCTIONS-QUARTZ TUBE CLEANING (continued) 

Lead Operator/Operator (continued) 
[A] 

Using a nonscratching scrub pad, clean the deposits off the quartz tubes and off the intenor 
surfaces of the chamber beginning w~th the top W o n  and workmg down 

hnse  the chamber from top to bottom wth plant domemc water, and venfy that all of the 
deposits have been removed when the enure chamber and all of the quartz tubes have been 
cleaned 

Repeat Steps [ 111 and [ 121 until adequate cleamng is completed 

WHEN the first chamber is adequately cleaned, 
THEN repeat Steps [ 1 I] and [ 121 to clean the other chamber, as necessary 

WHEN both chambers are adequately cleaned, 
THEN 

[A] 

[B] 

[C] 

[D] CLOSE V-107 and V-109 

Disconnect the garden hose, and properly store the garden hose 

Request removal of LockoutlTagout 

WHEN the W/HzOz Unit is placed back in semce, 
THEN inspect the plates for leakage 

Allow the nnse water to dram through V-107 or V-109 to the sump pit 

Inspect gaskets for wear or detenorabon and replace as necessary 

Install the plates over the access ports 

Ensure that the gaskets are properly placed, and the plates are secure 

CAUTION 
The W chambers must be filled wth water pnor to energmng the lamps to avoid damage to the lamps 

[19] IF a leak is detected, 
THEN hghten the bolts for the plate until the leak is stopped 
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8 POST-PERFORMANCE ACTIVITY 

Management of all records is consistent wth 1-77000-RM-001, Records Management Gmdance for 
Records Sources 

CWTF Responsible Manager 
Ensure that the ong~nal and one copy of the Dady Log are transmtted to the ERPD Project File 
Center in accordance with 2-G18-ER-ADM-17 01, Records Capture and transmttal 

[ 1) 

Submssion of record copies to the ERPD File Center satsfies Adrmrustratwe Record 
reqmrements as defined in 3-21000-ADM-17 02, AdrmrustraWe Records Screerung and 
Processing 

There are no nonquality records generated by thls procedure 

9. REFERENCES 

Consolidated Water Treatment Facility Health and Safety Plan 

1-77000-RM-00 1, Records Management Gmdance for Records Sources 

2-1 1000-ER-ADM-02 01, Trairung 

2-G18-ER-ADM-17 01, Records Capture and Transmttal 

3-2 1000-ADM-17 02, Admnrstratwe Records Screerung and Processing 

5-21000-FO 15, Use of Photoioruzation Detectors and Flame Iomzabon Detectors 

Bruner Ion Exchange System Manual 


